ABSTRACT
INTRODUCTION

44
Acute glomerulonephritis (AGN) is an acute nephritic syndrome characterized by the 45 sudden appearance of edema, hematuria, proteinuria, and hypertension. AGN most often 46 follows a streptococcal infection of the throat or skin. It is recognized that only specific 47 M protein serotypes of group A streptococcus (GAS) cause acute poststreptococcal 48 glomerulonephritis (APSGN), including M types 1, 2, 4, 12, 25, 49, 57, 59, 60, and 61 49 (6). 50 Although the prevalence of APSGN has decreased, the incidence in developing 51 countries remains high (6). Several epidemics or outbreaks of APSGN have been 52 reported in China in recent years, which affected the Zhejiang, Guangdong, and Fujian 53 provinces (16, 17, 22, 32) . A total of 119 cases aged from 6 to 13 years were reported in 54 4 outbreaks, and 2 cases died. Most cases had a recent history of pharyngeal infection, 55 14 cases followed scarlet fever, and only 6 cases developed after streptococcal pyoderma. 56 Despite the effects of APSGN, no further molecular biological information for 57 nephritogenic streptococcus isolated in China is currently available.
58
(Line 51-52: Comment 6. Consider change to 'Although the prevalence of 59 APSGN has decreased, the incidence in developing countries remains high'.) 60 This study is focused on the molecular analysis of two distinct emm types of GAS 61 isolates recovered from the throat cultures of patients with AGN and pharyngitis, and 62 from asymptomatic carriers during outbreaks of APSGN reported in Guizhou, China. 63 The analysis of pulsed-field gel electrophoresis (PFGE) and streptococcal pyrogenic 64 exotoxin (spe) gene-profiles including speA, speB, and speC genes on outbreak isolates 65 showed only minor variations. 66 
67
MATERIALS AND METHODS
68
Sampling. In November 2005, an outbreak of AGN was reported in Guizhou province, 69 China, which covered two adjacent counties, 11 townships and several primary schools. isolated from the pharyngitis patients (53.8%), and 38 were isolated from the carriers 96 (13.9%). All isolates showed beta-hemolysis on trypticase soy agar including 5% sheep 97 blood, which tested negative in the catalase test, were susceptible to 0.04U of bacitracin, 98 and were Lancefield grouped as GAS using a streptococcal grouping kit (BioMérieux, 99 France). All isolates were stored at -70°C in Brain Heart Infusion (BHI) broth containing 100 15% glycerol before laboratory operation.
101
Genotyping. Analysis of emm typing, PFGE, multilocus sequence typing (MLST) 102 and sof sequence typing was performed as previously described (1, 2, 4, 9 At least one isolate from each PFGE pattern was further analyzed by MLST and sof gene 110 sequence typing. The multilocus sequence data were analyzed using eBURST (11). Clinical and Laboratory Standards Institute criteria (5). The following breakpoints for 126 susceptibility were used: ampicillin, ≤0.25µg/ml; ceftriaxone, ≤0.5µg/ml; vancomycin, 127 ≤1µg/ml; erythromycin, ≤0.25µg/ml; tetracycline, ≤2µg/ml; levofloxacin, ≤2µg/ml; 128 chloramphenicol, ≤4µg/ml; clindamycin, ≤0.25µg/ml. The resistance breakpoints used in 129 this study were as follows: erythromycin, ≥1µg/ml; tetracycline, ≥8µg/ml; levofloxacin, 130 ≥8µg/ml; chloramphenicol, ≥16µg/ml; clindamycin, ≥1µg/ml. Streptococcus 
RESULTS
143
emm type analysis.
144
A total of 11 different emm/st types were identified among the 68 GAS isolates (Table   145 A C C E P T E D (Table 1) . emm60 and emm63 were the most prevalent types in both AGN patients and 162 asymptomatic carriers, and distribution of the two types was not significantly different 163 between the two groups (P>0.05) ( Table 1) . 164 Distribution of emm types was entirely different between the two counties studied, 165 with no common emm types observed in the two groups (Table 3) . Among 51 GAS 166 isolates from Rongjiang County, 7 emm types were identified: emm4, emm12, emm22, 167 emm60, emm95, emm113, and st106m. Of these, emm60 was the predominant type, 168 constituting 64.7% (33/51). Only 4 emm types-emm1, emm58, emm63, and 169 emm114-were identified in 17 GAS isolates from Leishan County, and emm63.0 (n=13, 170 76.5%) was the most prevalent type. 171 In one of the two epidemic schools, Qiaolai School (Rongjiang County), the most 172 prevalent type was emm60 (n=16, 64%), followed by emm12 (n=3, 12%) and emm22 173 (n=2, 8%) ( rates of emm60 and emm63 isolates to erythromycin and tetracycline were both 100%. China, resistance rates of GAS to erythromycin, tetracycline and clindamycin were as 294 high as 91.8%, 93.4%, and 80%, respectively, which were higher than reported rates in 295 other countries (13).
296
In this study, overall rates of erythromycin and tetracycline resistance were 88.2% and 297 97.1%, respectively, which is consistent with the current status of antibiotic resistance of 298 GAS in China. Outbreak strains of the two emm types were observed to be multiresistant 299 to erythromycin and tetracycline. However, only three isolates were identified to be 300 resistant to clindamycin in the present study.
301
This study has demonstrated that two distinct emm types (emm60 and emm63) are 
